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* NOTICES * 

JPO and NCIPI are not responsible for any 
danrages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrostatic chuck characterized by the electrostatic-induction electrode of 
the circuit encaustic configuration of an electrical heater being formed in the tooth back of 
a dielectric ceramic, and both heater heating and electrostatic induction coming to use this 
electrode in common. 

[Claim 2] The electrostatic chuck characterized by coming in one to join an electrical heater 
circuit to the tooth back of the electrostatic-induction electrode formed In the tooth back of 
a dielectric ceramic in between on both sides of a ceramic insulator. 
[Claim 3] The electrostatic chuck characterized by coming to carry out the junction 
unification of the ceramic insulator which contained the electrical heater in the tooth back 
of the electrostatic-induction electrode formed in the tooth back of a dielectric ceramic. 
[Claim 4] The electrostatic chuck characterized by coming to carry out the junction 
unification of the electrical heater cast-wrapped with the metal on both sides of the ceramic 
insulator in between at the tooth back of the electrostatic-induction electrode formed in the 
tooth back of a dielectric ceramic. 

[Claim 5] The electrostatic chuck according to claim 4 which cast-wrap with the above- 
mentioned ceramic insulator, stress impingement baffle is inserted to a metaled plane of 
composition, and it comes to join. 

[Claim 6] The electrostatic chuck characterized by coming to carry out the junction 
unification of the electrical heater cast-wrapped with the metal at the tooth back of a 
dielectric ceramic. 

[Claim 7] The electrostatic chuck according to claim 6 which cast-wrap with the above- 
mentioned dielectric ceramic, stress impingement baffie is inserted to a metaled plane of 
composition, and it comes to join. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is concerned with the electrostatic chuck equipped 
with the function of an electrical heater, and is concerned with the structure of the 
electrostatic chuck used in more detail at the electrostatic chuck or the temperature of 
hundreds of times which uses, carrying out preheating. 
[0002] 

[Description of the Prior Art] In the plasma treatment of a semi-conductor substrate, a 
substrate may be processed, for example by ashing processing of plasma CVD or a resist 
under the temperature of hundreds of times (for example, 300-600 degrees C). In this 
processing, a substrate needs to carry out maintenance immobilization on a processing 
base, and the approach of clamping the present condition mechanically to a pedestal is 
taken. Mechanical clamping attaches, and the part equivalent to which the fixture which 
removal clamps to a complicated top was cannot be processed, but this part becomes a 
loss. Although there is an adsorption immobilization system by the electrostatic chuck as a 
device which loses the loss by the clamp and moreover attaches, and removal is easy and 
can automate, the electrostatic chuck which can be used at reality and the temperature of 
hundreds of times does not exist. It is indispensable that the heater function is connected 
to the electrostatic chuck by which this function is satisfied at the electrostatic adsorption 
device section. In connection mechanical for connecting the heater function part of 
hundreds of times to the adsorption device section, there is a problem by heat transfer 
nature, and, of course, organic adhesives cannot be used but have the problem of 
exfoliation with inorganic adhesive, after all ~ metallurgical junction ~ not depending ~ it 
does not obtain but this is a difficult problem. Moreover, there are also the following needs 
about an electrostatic chuck. In case adsorption immobilization not only of a semi- 
conductor substrate but the processed material is carried out by the electrostatic chuck and 
vacuum suction is put in and carried out to a vacuum chamber, if hygroscopic moisture has 
adhered to the processed material, although a predetermined degree of vacuum is 
obtained, it will cut in considerable long duration. If the preheating of a processed material 
is made, the considerable improvement of this will be carried out. It is solvable if the 
electrostatic chuck is equipped with the heater function at this, which case ~ an imitation ~ 
a problem is solvable if an electrostatic chuck is equipped with a heater function. 
[0003] 
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[Problem(s) to be Solved by the Invention] This invention was made in view of this 
problem, and the place made into the purpose uses the electrostatic chuck of the new 
structure equipped with both the heater function for preheatings, or a heater function and 
the adsorption function under an elevated temperature as an offer plug. 
[0004] 

[Means for Solving the Problem] As a result of this invention persons' inquiring 
wholeheartedly about the above-mentioned problem, it found out that the above- 
mentioned problem was solvable with the following means. Namely, the electrostatic chuck 
characterized by the electrostatic-induction electrode of the circuit encaustic configuration 
of an electrical heater being formed in the tooth back of 1. dielectric ceramic, and both 
heater heating and electrostatic induction coming to use this electrode in common. 

2. Electrostatic chuck characterized by coming in one to join electrical heater circuit to 
tooth back of electrostatic-induction electrode formed in tooth back of dielectric ceramic in 
between on both sides of ceramic insulator. 

3. Electrostatic chuck characterized by coming to carry out junction unification of ceramic 
insulator which contained electrical heater in tooth back of electrostatic-induction electrode 
formed in tooth back of dielectric ceramic. 

4. Electrostatic chuck characterized by coming to carr/ out junction unification of electrical 
heater cast-wrapped with metal on both sides of ceramic insulator in between at tooth back 
of electrostatic-induction electrode formed in tooth back of dielectric ceramic. 

5. Electrostatic chuck given in 4 which cast-wrap with above-mentioned ceramic insulator, 
stress impingement baffle is inserted to metaled plane of composition, and it comes to join. 

6. Electrostatic chuck characterized by coming to carry out junction unification of electrical 
heater cast-wrapped with metal at tooth back of dielectric ceramic. 

7. Electrostatic chuck given in 6 which cast-wrap with above-mentioned dielectric ceramic, 
stress impingement baffle is inserted to metaled plane of composition, and it comes to join. 

[0005] 

[Embodiment of the Invention] It is necessary to attach a heater device separately to heat 
an electrostatic chuck. As for the electrostatic chuck with a heater, structure becomes 
complicated. However, a heater function can be given to an electrostatic-induction 
electrode when it seems that he wants to perform only a preheating when it is not 
necessary to perform adsorption and heating to coincidence. That is, make into the 
configuration of the circuit pattern of a heater the electrostatic-induction electrode formed 
in the tooth back of a dielectric ceramic, and it enables it to use in common to both 
electrostatic induction and heater heating, and this will become possible if it enables it to 
use this, changing it by turns. The first term invention of this invention is the structure 
which considered this case. 

[0006] In the electrode aiming only at electrostatic adsorption, although an electrode 
surface is the continuous face piece, as for the electrode of the first term Invention, the 
heating circuit is cut deeply. One electrode surface consists of one continuous heater wires, 
and in the range in which an insulation is not spoiled, each line approaches and is 
arranged. The both ends of one heater wires are connected with a heater heating power 
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source. On the other hand in electrostatic adsorption, the both ends or end of heater wires 
will be connected to one terminal of the DC power supply for electrostatic adsorption. 
Heater heating and adsorption will be performed by changing this circuit. Although there 
are a single electrode, bipolar, and 2 sets of electrode structures by the electrostatic chuck, 
at 1 term invention, with the single electrode, the circuit of heating and the lot of 
adsorption common use is formed in a dielectric ceramic tooth back, and with bipolar, 2 
sets of circuits are arranged separately and formed. 

[0007] An electrode and a heating circuit are formed in the tooth back of a dielectric 
ceramic by making the circuit pattern of a heater fix a metal membrane. Printing of a metal 
paste, sputtering, fusion welding of an active metal, etc, can use the usual metallizing 
technique for membranous fixing. High-melting noble metals, a heatproof, and an anti- 
oxidation metal can use suitably Pt, Pd, a Pt-Pd alloy, Ag, a nickel-Cr alloy, a Fe-Cr-AL alloy, 
etc. for an electrode metal. Although the thickness of an electrode metal changes with the 
specific resistance of the metal to be used, its range of about 1-100 microns is in general 
good. 

[0008] It is structure in case the 2-5th terms invention performs adsorption and heating to 
coincidence. The 2nd term invention is the structure which separated adsorption of the first 
term invention, and the device of heating, and is the structure where the adsorption 
electrode and the heating circuit were separated. The 3rd term invention is the structure 
where the ceramic insulator having an electrical heater was joined to the tooth back of a 
dielectric electrode. As for the 4-7th terms invention, the metal **** heater was joined to 
the tooth back of a dielectric electrode, 4, the thing with which, as for 5 term invention, the 
electrostatic electrode and the **** heater were insulated, 6, and 7 term invention are 
those through which the electrostatic electrode and the **** heater flowed electrically, 
among these 5 and 7 term is joined on both sides of stress impingement baffle in between. 
6 and 7 term invention are restricted to a unipolar method. 

[0009] The heating circuit used by the 2nd term invention can apply the thing of the same 
structure as the heating circuit of the 1st term invention, and technique as it is. 
[0010] The electrostatic electrode of the 2-7th terms invention does not dissolve with 
service temperature, but is formed with the metal which does not have harmfulness in a 
semi-conductor, and is welded or sintered by the dielectric ceramic and the ceramic electric 
insulating plate on the back. 

[0011] Although, as for a metal **** heater, it cast-wraps heater wires, such as a 
nichrome wire and a kanthal line, with the casting metal of aluminum and copper, if a 
ceramic is joined to this **** metal, a ceramic will be destroyed by the difference in a 
coefficient of thermal expansion in many cases. In such a case, it is good to put a buffer 
layer into a joint and to join to It. Although the quality of the material of a buffer layer 
changes with classes of ceramic to join When a ceramic is [ an alumina system, i.e., a 
coefficient of thermal expansion, ] seven to 8x106 with copper and aluminum for a **** 
heater, A coefficient of thermal expansion The ingredient of four to 12x106, for example, 
W, Mo, Nb, and Cr, 42%nickel alloy, **, such as composite material, such as W-Cu, W-AL, 
Mo-Cu, and Mo-AL, can use it for 42nickel-6Cr, Ti and nickel, WC-Co cemented carbide, a 
TiC-nickel cermet, carbon steel, special steel, and a pan suitably. When ceramics are silicon 
carbide and an alumimium nitride system that is, and a coefficient of thermal expansion is 
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four to 5x106, **, such as composite material, such as W-Cu, W-AL, Mo-Cu, and Mo-AL, 
can use [ a coefficient of thermal expansion ] it for the ingredient of three to 7x106, for 
example, W, Mo, Nb, and Cr, 42%nickel alloy, WC-Co cemented carbide, and a TiC-nickel 
cermet pan suitably. 

[0012] Although it includes and expresses metallurgical junction, mechanical junction, and 
adhesion and is not limited only to metallurgical junction, when heat-conducting 
characteristic and thermal efficiency are taken into consideration, the metallurgical junction 
of "junction" with this specification is the most desirable here. In addition, metallurgical 
junction means wax attachment and diffused junction, and you may join directly using an 
active metal, or metallizing may be carried out, and beforehand, and diffused junction of 
the plane of composition may be carried out. [ wax ] Although adhesion is the adhesion 
which used inorganic and organic adhesives, it is restricted to inorganic adhesive on a high- 
temperature-service way. 

[0013] Moreover, the ceramic insulator of 2nd, 3, 4, and 5 term invention is not necessarily 
limited to a sintered material that what is necessary is just the ceramic object of electric 
insulation. The approach of applying ceramic flame spraying, sputtering, CVD and PVD, or 
a ceramic powder paste, and stiffening or the coat which formed with the other usual 
membrane formation means is sufficient. 

[0014] The ceramic insulator having the electrical heater of the 3rd term invention means 
the ceramic insulator which contained the electrical heater line or the electrical heater 
circuit. That is, heater wires are sufficient as a heating element, a heating circuit is 
sufficient as it, and this heating element is built in a ceramic insulator. When making it 
build by embedding etc. in the ceramic of one sheet, it may be made to build combining 
the ceramic of two sheets or three sheets or more with built-in. Any are sufficient. 
[0015] In addition, the dielectric ceramic of this invention is not necessarily limited only to 
a baking object, and could be formed of the membrane formation technique of the thing 
formed of ceramic flame spraying, or others. 

[0016] Moreover, the target application may be presented with this Invention electrostatic 
chuck as it is with the structure of only this invention, or the need may be accepted, it may 
connect or join to still more nearly another device, and use may be presented with it. 
[0017] 

[Example] A drawing explains this invention structure. Drawing 1 Is drawing explaining the 
dielectric electrode of the 1st term invention, and the structure of a heating circuit. 
Drawing where drawing 2 explained the structure of the 2nd term invention, and drawing 3 
are drawings explaining the heating circuit of the 2nd term invention. Drawing 4 and 5 are 
drawings explaining the structure of the 3rd term invention. Drawing 4 is a heater-wires ** 
ON ** type explanatory view. Drawing 5 is a heating circuit pad type explanatory view. 
Drawing 6 is drawing explaining the structure of the 5th term invention. Drawing 7 is 
drawing explaining the structure of the 7th term invention. 

[0018] Drawing 1 is drawing explaining the heating circuit of a bipolar method, and the 
structure of a dielectric electrode. One electrode is made from one heater wires by the 
pattern as shown in drawing. Two electrodes are made from heater wires 1 and 2. In case 
it heats, terminal I, RO, terminal Ha, and NI are connected with a heater power source, 
respectively. In the case of adsorption, direct current voltage is impressed to terminal I and 
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terminal NI. An electrode Is formed by the ability burning the powder and glass (1%) 
mixing paste of a 60Pt(s)-40Pd alloy on 0.3mm thickness and phi 100mm sapphire 
(dielectric ceramic) in the shape of [ as shown in drawing ] a pattern. It was what was able 
to be burned on the pattern thickness of about 10 microns, and width of face of 1mm, 
there was specific resistance of 1 - 2x10-4 ohm-cm, and the temperature up was able to be 
carried out, without being divided at the heating speed of 50-100 degrees C / min. The 
terminal was changed to 300 degrees C after the temperature up, and it was impressed by 
terminal I and NI direct-current lOOOV. The adsorption immobilization of the silicon wafer 
was able to be carried out. 

[0019] Drawing 2 is the structure where a heating circuit and a dielectric electrode are 
separate, it is an explanatory view in case an electrode is unipolar structure, and drawing 3 
is the explanatory view of the configuration of the heating circuit of the structure of 
drawing 2 R> 2. An electrode and a heating circuit are separately formed independently on 
both sides of an electric insulating plate (alumina). A heating circuit is made from one 
heater wires by pattern like drawin g 3 R> 3. Junction of a dielectric ceramic (0.3mm 
thickness and the philOOmm nature sintered compact of an alumina are used) and an 
electric insulating plate (1mm thickness, philOOmm alumina sintered compact) uses an 
active metal (Ag-25%Cu-5%Tl alloy), and is with a vacuum low. This example is a single 
electrode and the junction metal layer of a dielectric ceramic and an electric insulating plate 
serves as an electrode. A heating circuit forms the powder and glass (1%) mixing paste of 
a 60Pt-40Pd alloy by the ability being burned in the shape of [ of drawing 3 ] a pattern as 
well as drawing 1 . As well as the case of drawing 1 , it was what was able to be burned on 
the pattern thickness of about 10 microns, and width of face of 1mm, there was specific 
resistance of 1 - 2x10-4 ohm-cm, and the temperature up was able to be carried out, 
without being divided at the heating speed of 50-100 degrees C / min. This example 
performed heating and adsorption to coincidence. Heating is terminal I of heater wires, RO, 
and heater power-source connection. Adsorption connects DC power supply for a dielectric 
electrode, and is 600V impression. It was stabilized to ** at 300 degrees C after heater 
heating initiation, and the adsorption immobilization of the silicon wafer was able to be 
carried out. 

[0020] <Structure of drawing 4 > drawing 4 is a unipolar method, it is the structure where 
wax attachment of the insulator of the quality of an alumina which has a slot for heater 
embedding in the dielectric ceramic (0.2mm in philOOmm, thickness) which consists of a 
polycrystal sintered compact of the quality of an alumina was carried out, and the part of a 
wax material metal serves as a dielectric electrode. Heating (850 degrees C) junction was 
carried out in the vacuum at wax material using the Ag-25%Cu-5%Ti alloy. The kanthal 
line was used for the heater, it embedded in the heater-wires embedding slot, and alumina 
system inorganic adhesive was filled up with and hardened from the top. The insulator was 
an alumina sintered compact, the coefficient of thermal expansion is almost the same as a 
dielectric ceramic, and the crack did not generate the rapid heating of 50-100 degrees C / 
min, and quenching in a joint, either. The temperature up was carried out to 500 degrees 
C, and direct-current lOOOV were impressed between the silicon wafers laid in the part and 
front face of a wax material metal. The adsorption immobilization of the silicon wafer was 
able to be carried out. 
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[0021] The electric insulating plate of the quality of an alumina which embedded the 
heating circuit also for the structure of <structure of drawing 5 > drawing 5 at the 
dielectric ceramic (0.2mm in philOOmm, thickness) which consists of a polycrystal sintered 
compact of the quality of an alumina by the unipolar method is the structure by which wax 
attachment was carried out, and the part of a wax material metal sen/es as a dielectric 
electrode. As well as wax material, heating (850 degrees C) junction was carried out in the 
vacuum using the Ag-25%Cu-5%Ti alloy, a heating circuit is the structure which was able 
to be been alike and burned on both sides of the pattern of a 60Pt-40Pd alloy as well as 
the case of drawing 2 in between between the nature electric insulating plates of an 
alumina of two sheets (1mm in thickness). The coefficient of thermal expansion of an 
insulator is almost the same as that of the dielectric ceramic of the quality of an alumina, 
and the crack did not generate the rapid heating of 50-100 degrees C / min, and quenching 
in a joint, either. The temperature up was carried out to 500 degrees C, and direct-current 
lOOOV were impressed between the silicon wafers laid in the part and front face of a wax 
material metal. The adsorption immobilization of the silicon wafer was able to be carried 
out. 

[0022] The dielectric electrode of a <structure of drawing 6 > bipolar method is formed in 
the flesh side of the dielectric ceramic (0.3mm in philOOmm, thickness) of the quality of an 
alumina. Ti sputtering of the electrode is carried out, and on this, it carries out nickel 
plating further and forms. Electrode pattern formation bipolar by the technique same on 
one side of a 5mm alumina electric insulating plate as a top (Ti sputtering +nickel plating). 
A bipolar electrode surface is opposed, and it aligns and is with a low (BAg-8). The 
opposite side of an alumina electric insulating plate sandwiches the whole surface and 
5mm Ti plate in between, and is a copper cast heater and wax attachment (BAg- being 8 
silver soldering). The cast heater was heated and it heated at 300 degrees C, and direct- 
current-voltage (600V) impression was carried out, and silicon wafer adsorption was able to 
be carried out bipolar. 

[0023] Drawing 7 is the structure where wax attachment of the dielectric ceramic (phi with 
a thickness of 1mm 50mm) of a SiC system was carried out with the aluminum cast heater 
on both sides of phi 50mm 5mm Mo plate in thickness in between. In this case. Mo and the 
whole aluminum cast heater serve as an electrode (single electrode). The dielectric ceramic 
and Mo of a SiC system are an active metal (Ag-25%Cu-5%Ti), and are with a low. Mo and 
an aluminum cast heater were carried out with the low with the aluminum wax. The cast 
heater was heated and it heated at 200 degrees C, and direct-current-voltage (400V) 
impression was carried out, and silicon wafer adsorption was able to be carried out at the 
electrode. 
[0024] 

[Effect of the Invention] As a full account was given above, this invention is the 
electrostatic chuck equipped with the heater function, and it has higher efficacy in heat- 
treatment of adsorbate-ed, such as mitigation of the vacuum suction time amount by the 
preheating, and a semi-conductor substrate. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is drawing explaining the dielectric electrode of the 1st term 
invention, and the structure of a heating circuit. 

[Drawing 21 Drawing 2 is drawing (sectional view) explaining the structure of the 2nd term 
invention. 

[Drawing 31 Drawing 3 is drawing explaining the heating circuit of the 2nd term invention. 
[Drawing 41 Drawing 4 is drawing explaining the structure of the 3rd term invention, and is 
a heater-wires ** ON ** type explanatory view. 

[Drawing 51 Drawing 5 is drawing explaining the structure of the 3rd term invention, and is 
a heating circuit embedding type explanatory view. 

[Drawing 61 Drawing 6 is drawing explaining the structure of the 5th term invention. 

[Drawing 71 Drawing 7 is drawing explaining the structure of the 7th term invention. 

[Description of Notations] 

1, 2 — Heater wires 

I, RO, Ha, NI Terminal 
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(0 0 2 3) 07«, S \C^ommi^±^S,y^ (m 
^Imm, *5 0mm) t)^. ^$5rmn» <^5 0min«> 

OSg§®**^-fe7^n^5'<5:MolifiH4^ (Ag-2 5 96C 
u-S%r\) -Cu-(^f, Mo tTil'3X»>A«^;5^fc 

-&»ll^.UT2 0 OTCirJilifeU, SffitZttD£«EE (4 0 
OV) 9llllUT->U XA-K^-pS/i. 
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